Abstract
Introduction
Foreign capital inflows have been perceived as an important source of augmenting the saving-investment gap in most resource deficient economies like Nigeria. However, massive capital inflows put pressure on the exchange rate of the domestic country's currency (Ghosh, 2010 , De Paula et al., 2012 , thereby reducing the trade competitiveness of the economy. Such decline trade competitiveness could escalate public internal and external debt; deteriorates fiscal deficit and even worsen the current account balance (De Paula, et al., 2012; Rashid & Husain, 2010) . Also, massive capital inflows create a strong challenge for economic managers in the conduct of macroeconomic policies. This is because attempts at curbing exchange rate appreciation monetary policy tightening, may even result in additional inflow of foreign capital into the domestic economy (given that higher interest differentials are signals for higher returns) and thereby putting further pressure on the exchange rate. Besides, large-scale sterilised foreign exchange market intervention by the monetary authority to curtail exchange appreciation from large capital inflows may even lose their effect or become increasingly costly as domestic interest rate continues to rise (Caruana, 2011) .
In spite of the various macroeconomic problems associated with exchange rate appreciation which may result from massive capital inflows, there appeared to be less emphasis on foreign capital inflows-exchange rate relationship in developing countries in general and the Nigeria economy in particular. Most studies in this area have focused on emerging market economies (Combes et al., 2010; Elbadawi et al., 2008; Lartey, 2007; Chakraborty, 2003) . This is rather worrisome because the Nigerian economy since the adoption of structural adjustment program in 1986 has witnessed increase inflows of foreign private capital which may portray a severe threat for the domestic economy through exchange rate appreciation. The few endogenous studies on capital inflows-exchange rate nexus (see Osinubi & Amaghionyeodiwe, 2009; Ogunleye, 2008; Udoh & Egwaikhide, 2008) only examined the effect of exchange rate volatility on foreign direct investment. These studies did not consider the direction of causation between these variables and particularly failed to examine the effect of foreign capital inflows on exchange rate. Also these studies only considered foreign direct investment without taking into account foreign portfolio investment which has been an important component of private capital inflows in Nigeria since 1986. Therefore, this study differs from previous studies by carrying out a comprehensive analysis of the nexus between exchange rate and foreign capital flows (particularly foreign direct investment and foreign portfolio investment).
In particular, this study is interested in understanding if "there are evidences that increased capital inflows are associated with exchange rate appreciation in Nigeria". The findings of the study would not only reveal the crucial role of foreign capital inflows in determining exchange rate movements in Nigeria, but would also shed light on the appropriate measures of dealing with exchange rate movement. Furthermore, as a guide for proactive and appropriate policy formulation, it is germane for policymakers devising policies for attracting foreign capital to know the direction of influence between foreign capital inflows and exchange rate.
In addition to the introductory section, the remaining parts of this article are as follows: section two focused on the review of related literature while section three focused on the research methodology. In section four, the analysis and interpretation of empirical results is discussed while the conclusion and policy recommendations is the main focus of section five.
Literature Review
Vast literature have examined issues concerning capital inflows on the one hand and exchange rate on the other hand. With respect to exchange rate, studies have explored the relationship between exchange rate and economic growth (see Shehu & Youtang, 2012; Chen, 2012; Petreski, 2009; Eichengreen, 2007; Schnabl, 2007; Aurangzeb et al., 2005; Garofalo, 2005) while other studies have explored the relationship between exchange rate and trade flows (see Ibikunle & Isaac, 2011; Hosseini pour & Moghaddasi, 2010; Omisakin et al., 2010; Omojimite & Akpokodje, 2010; Aliyu, 2008; Bahmani-Oskooee & Kovyryalova, 2008; Bahmani-Oskooee & Wang, 2008; Ozturk, 2006; Azaikpono, et al., 2005; BravoOrtega & Di-Giovanni, 2005; Esquivel & Felipe, 2002) . Literature also dominates on capital inflows-economic growth (see Fasanya, 2012; Eshenake & Oriavwote, 2012; Babalola et al., 2012; Umoh et al., 2012; Egwaikhide, 2012; Macaulay, 2011; Shen et al., 2010; Waldkirch, 2008; Tang et al., 2008; Ozturk & Kalyoniu, 2007; Prasad et al., 2007; Le, 2007; Akinlo, 2004 ). Yet others analysed the determinants of capital flows in a country (see Obida and Abu, 2012; Okpara et al., 2012; Okafor, 2012; Anyanwu, 2011; Nasrin et al., 2010; Walsh & Yu, 2010; Ewe-Ghee, 2001 ).
Particularly, the relationship between capital inflows and exchange rate has been studied more extensively in industrialised countries and emerging markets economies while little attention has been paid to it in Nigerian. Ellahi (2011) observed that exchange rate volatility negatively influenced foreign direct inflow in short run while in the long run exchange rate volatility positively influenced foreign direct investment in Pakistan for the period 1980 to 2010. Combes et al. (2010) revealed that both public and private inflows resulted in the appreciation of real effective exchange rate. Among private inflows, portfolio investment has the biggest impact on appreciation, almost seven times that of foreign direct investment or bank loans while private inflows have the smallest effect. Further, the study used a de facto measure of exchange rate flexibility and observed that a more flexible exchange rate helps to dampen appreciation of the real effective exchange rate caused by capital inflows. Dhakal et al. (2010) and Del and Chiara (2009) observed a significant positive relationship between exchange rate volatility and foreign direct investment while Chege (2009) and Barrell et al. (2004) observed a negative relationship between exchange rate volatility and inward foreign direct investment.
Osinubi and Amaghionyeodiwe (2009) examined the effect of exchange rate volatility on foreign direct investment (FDI) in Nigeria for the period 1970 to 2004. Utilizing the Ordinary Least Square (OLS) and the error correction model (ECM) estimation techniques the study revealed a significant positive relationship between real inward FDI and exchange rate. The study also suggested that exchange rate volatility need not be a source of worry for foreign investors in Nigeria. Ogunleye (2008) examined the relationship between exchange rate volatility and foreign direct investment in Nigeria and South Africa. The study observed that exchange rate volatility negatively influenced FDI inflows while FDI inflows aggravated exchange rate volatility in both countries. Abdul (2009) examined the effects of capital inflows on nominal and real effective exchange rate volatilities in Pakistan for the period 1991:1 to 2007:12. Using granger causality test, the study observed a significant causal relationship between foreign capital inflows and exchange rate volatility. The study recommended the need to manage capital inflows in such a way that they should not fuel the exchange rate volatility. Udoh and Egwaikhide (2008) examined the effect of exchange rate volatility and inflation uncertainty on foreign direct investment in Nigeria for the period 1970 to 2005. Exchange rate volatility and inflation uncertainty were estimated using the GARCH model and the result showed that exchange rate volatility and inflation uncertainty exerted significant negative influence on foreign direct investment. The study further revealed that infrastructural development, appropriate size of the government sector and international competitiveness are crucial determinants of FDI inflow to the country. Due and Sen (2006) examined the nexus among real exchange rate, capital flows (level and volatility), fiscal and monetary policy indicators and the current account surplus in India. Using a quarterly data spanning 1993:2 to 2004:1, the study observed the existence of co-integration among the variables while each of the variables was observed to granger cause the real exchange rate. Further evidence from the Generalized Variance Decomposition (GVD) analysis revealed that net capital flows (level and volatility) are the most significant determinant of real exchange rate, and this was followed by government expenditure, current account surplus and money supply respectively. Earlier study by Chakraborty (2003) in India using quarterly data for the period 1993:2 to 2001:1 revealed that real effective exchange rate is influenced by foreign capital inflows. Froot and Stein (1989) analysing the relationship between exchange rates and FDI observed that a depreciated currency can boost foreign direct investment while studies by Elbadawi et al. (2008) , Lartey (2007) , Prati et al. (2003) , Bulir and Lane (2002) and Kasekende and Atingi-Ego (1999) reported that official flows are associated with exchange rate appreciation.
As argued in the introductory section, the review above clearly showed that previous endogenous studies only focused on foreign direct investment without taking into cognizance portfolio investment which is also an important component of capital inflows in Nigeria since 1986. Previous studies also did not consider the direct link between the size of foreign capital inflows (foreign direct investment and foreign portfolio investment) and exchange rate in Nigeria. This is the empirical gap this study intends to fill in the literature.
Research Methodology
Specifically, this study addresses two key issues: the causal nexus between capital inflows and exchange rate; and the impact of capital inflows on exchange rate. To this end, two models are specified:
Model on Causality
To examine the causal nexus between capital inflows and exchange rate, a bi-variate granger causality technique is employed. The appropriate specification of the model (that is, whether in VAR or VECM) depends on the properties of the unit roots of the variables and also on the existence of co-integration between the variables. If the variables are not cointegrated, then a VAR model specified of equations (1) and (2) is utilized.
Where Yt refers to capital inflows and Xt refers to exchange rates. On the other hand, if the variables are cointegrated then, the VAR model must include an error correction term. Engel-Granger (1987) cautioned that the Granger causality test, which is conducted in the first differences of variables through a vector auto-regression (VAR) is misleading in the presence of co-integration. Therefore, an inclusion of an additional variable to the VAR system, such as the error correction term would help capture the long run relationship among the variables (Nwosa and Ajibola, 2013; Nwosa, 2012) . To this end, an augmented form of causality test involving the error correction term is formulated in a bi-variate pth order vector error-correction model (VECM) as follows (Ferda, 2007) .
where ECTh,t-1 is the error correction term, the residual from the hth co-integration equation lagged one period.
Model on the Impact of Capital Inflows on Exchange Rate
To estimate the impact of capital inflows (foreign direct investment and foreign portfolio investment) on exchange rate, a simple model is specified below: 
. (4)
In addition to estimating the long run relationship above, the study also attempts to examine the short run relationship between the variables by specifying the short run error correction model below: The ECTt-1 is the error correction term of the short run equation.
Data Description, Measurement and Sources
EXT refers to real exchange rate measured by the annual Naira/Dollars ( /$) official exchange rate; FDI is foreign direct investment measured by the annual FDI inflow into the country; FPI is portfolio investment measured by the annual portfolio investment inflow into the country; OPNX is trade openness measured as the ratio of non-oil import plus non-oil export to real gross domestic product (RGDP); OIL is the oil price measured by the international oil price. Exchange rate, foreign direct investment, portfolio investment, non-oil export, non-oil import, real gross domestic product were sourced from the Central Bank of Nigeria Statistical Bulletin while international oil price is sourced from the Federal Research Bank of St. Louis Statistical bulletin.
Empirical Result

Unit Root and Co-integration Tests
The stationarity test of the variables was conducted using the Philip-Perron test. As observed on table 1, it is revealed that the variables were non-stationary in their level form, thus leading to the testing of the variables at first differences, which revealed that all the variables were stationary at first difference, that is, integrated of order one I(1). As a follow-up to the stationarity test, this study examined the existence of co-integration among the variables. However, based on the objectives of this study the co-integration test would be carried in two different forms. Based on causality objective, the co-integration between the pairs of variables (ext & fdi; ext & fpi), are carried out via the Engel-Granger cointegration test. The Engel-granger technique is observed to be most suitable for testing co-integration between two variables as against the Johansen co-integration test which is adopted when the model is a multi-variate, given the possibility of having more than one co-integrating vector. Since the causality objective only considers two-variable scenarios, then the problem of multi co-integration does not exist. The co-integration result based on Engel-Granger is presented in table 2 and from the table, the Engel-Granger tua-statistic and z-statistic estimates clearly showed that all pairs of variables were not co-integrated. This is because the probability values of these statistics tests were insignificant. 
Causality Estimate
Based on the co-integration estimates, the causal nexus between exchange rate and foreign direct investment; and between exchange rate and foreign portfolio were analysed using equations (1) and (2). The results are presented below. Using the F-statistic and the probability value, table 3 revealed no evidence of causality between capital inflows (foreign direct investment (fdi) and foreign portfolio investment (fpi)) and exchange rate (ext), indicating that these variables do not influence each other in the short run at five per significant level.
Regression Estimate
Co-integration and Long-run Regression Estimate
With respect to equations (4) and (5) specified above, the Johansen co-integration test was applied to examine the existence of co-integration among the variables. From table 5, it was observed that the null hypothesis of no cointegration, for r=0 was rejected by the trace statistic because the statistic value was greater than the critical value, but was not rejected by the maximum-eigen statistic because the statistic value was less than the critical value. However, the null hypothesis of no co-integration at r 1 could not be rejected by the trace statistics because the statistic value was less than the critical value. Based on the trace statistics there is one co-integrating equation while the maximum eigen-value statistics indicated no co-integration among the variables. In the light of the conflicting result, this study laid credence on the trace statistic test for a possible existence of a long run relationship among exchange rate, foreign direct investment, foreign portfolio investment, international crude oil price and trade openness. The long-run normalized co-integrating equation is presented as follows. LEXTt = -1.92E-05FDIt* + 9.04E-06FPIt** -2.3308LOIPt* + 0.3040OPNXt SE: (2.9E-06) (3.7E-06) (0.8354) (0.2053) Note: *=1% and **=5% significance level. The long run co-integrating equation showed that foreign direct investment, foreign private investment and international crude oil price are significant determinants exchange rate in Nigeria. It was observed from the result that an increase in the inflow of foreign direct investment would result in a significant appreciation of the domestic currency but the magnitude of such effect is very microscopic. A positive change in foreign portfolio investment is expected to result in a depreciation of domestic currency but the magnitude of this effect is also very microscopic. An increase in oil price is expected to result in a significant appreciation of the domestic currency. In contrast to the above, trade openness had insignificant influence on exchange rate in Nigeria. With respect to variable of interest, foreign direct investment and foreign portfolio investment had significant influence on exchange rate but the magnitude of such effects are vary infinitesimal compared to the large and significant effect of international oil price in the long run.
Before, analysing the short run regression estimate (that is equation (5)), the stationarity property of the residual from the long run estimates was examined and the result is presented in table 6 below. A key criterion for the estimation of the short run estimate (or error correction model) is that the residual from the long run estimate must be stationary at levels and at five percent. Thus, using the Phillip-Perron test, it is revealed that the residual from the model was stationary at levels and at five percent significant. 
Short run Estimate
Following the residual stationarity test, we over parameterized the first differenced form of the variables in equation (5) and used Schwarz Information Criteria to guide parsimonious reduction of the model. This helps to identify the main dynamic pattern in the model and to ensure that the dynamics of the model have not been constrained by inappropriate lag length specification. Thus, the lag length on all variables in each model was set at two to ensure sufficient degrees of freedom.
From the short run parsimonious estimate reported on table 7, it was observed that the coefficient of the error-term was both statistically significant at five per cent and negative. The coefficient estimate of the error correction term of -0.37 implied that the model corrects its short run disequilibrium by about 37 percent speed of adjustment in order to return to the long run equilibrium. In addition, and with respect to the explanatory variables, it was observed that at one per cent significant level, the immediate past value of international crude oil price (OIP(-1)) strongly influenced current exchange rate. Also, at five per cent significant level, the immediate past value of exchange rate (LEXT(-1)) and the second lagged value of trade openness (OPNX(-2)) had significant influence on current exchange rate. With respect to the variables of interest (foreign direct investment and foreign portfolio investment), these variables were insignificant neither at one per cent nor at five per cent, indicating that these variables were not significant factors influencing current exchange rates in the short run in Nigeria. 
Diagnostic and Stability Tests
The appropriateness of the short run (parsimonious) model was further verified by carrying out various diagnostic tests (the Serial Correlation LM test, the ARCH test, and the histogram and normality test) and stability tests (Cumulative Sum (CUSUM) and Cumulative Sum of squares (CUSUMSQ)) on the residual of the short run model. From the result of the tests presented below it was observed that, the Jarque-Bera statistic from the histogram and normality test was insignificant, implying that the residual from the error correction model is normally distributed. Also, the Serial Correlation and ARCH LM tests confirmed that there is no serial correlation in the residuals of the ECM regression estimate because the F-statistics of the model was insignificant. This showed that there are no lagged forecast variances in the conditional variance equation. In other words, the errors are conditionally normally distributed, and can be used for inference Nwachukwu & Odigie, 2009 ). Further, the cumulative sum (CUSUM) and cumulative sum of squares (CUSUMSQ) tests presented on Figure 1 below revealed that the residuals of the error-correction model fell within the critical bounds of five percent significant level; implying that the estimated parameters are stable over the period . Overall, the model could be considered to be reasonably specified based on the results of the above tests. Table 5b . Histogram-Normality Test 
Conclusion and Policy Recommendation
This study focused on the relationship between capital inflows (foreign direct investment and foreign portfolio investment) and exchange rate in Nigeria for the period 1986 to 2011. Specifically, the study examined the causal nexus between capital inflows and exchange rate and also examined the relative effect of capital inflows on exchange rate in Nigeria. The causality estimates only revealed no causal link between capital inflows (foreign direct investment and foreign portfolio investment) and exchange rate. Based on the regression estimate, the long run regression showed that increase in foreign direct investment had an appreciating impact on exchange rate while an increase in portfolio investment had a depreciating impact on exchange rate. The result of the short run regression estimate was similar to the causality result, indicating that neither foreign direct investment nor foreign portfolio investment had significant impact on exchange rate. The implication of the above result is that the relationship between capital inflows and exchange rate in Nigeria for the period 1986 to 2011 is a long run phenomenon and the magnitudes of the impact of capital inflows (foreign direct investment and foreign portfolio investment) are very minute unlike the international oil price which had a strong 
